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Inihe Claims 

Please cancel Claims 21 . 22, and 23 without prejudice. 
Please amend Claims 1, 9, and 15. 
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1. (currently amended) A method for forming a patterned silicon-containing structure to avoid 
notching along sidewalls of said structure, comprising: 

providing a substrate; 

providing a silicon layer on said substrate;^Sfiid ailicon layftr CQmpiisas..pi:&:djbpfid 
pQ l ys il ioon fl.JiayjDg.a.dopant Q ra d i 6 nt; 

providing a hard mask layer on said silicon layer; 
patterning and etching said hard mask layer; 

partially etching through a first thickness of said silicon layer according to said 
hard mask layer without exposing the underlying substrate using a fluorine based etching 
chemistry; and, 

then etching through a remaining thickness of said silicon layer to expose said 
underlying substrate according to said hard mask layer using an etchant gas devoid of fluorine. 

2. (cancelled) 

3. (previously presented) The method of claim 1 wherein said step of partially etching 
comprises a chamber pressure of from about 5 mTorr to about 80 mTorr; a source radio 
frequency power of from about 100 watts to about 1500 watts at a source radio frequency of 
13.56 MHz; and a bias power of from about 100 watts to about 1 500 watts. 

4. (cancelled) 
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5. (previously presented) The method of claim 1 wherein said silicon layer comprises pre- 
doped polysilicon. 

6. (previously presented) The method of claim 1 wherein said silicon layer comprises 
amorphous silicon. 

7. (original) The method of claim 1 wherein said hard mask layer is a material selected from 
the group consisting of silicon oxide, silicon nitride and silicon oxynitride. 

8. (previously presented) The method of claim 1 wherein said fluorine based etching chemistry 
comprises a gas selected from the group consisting of a fluorocarbon gas. a fluorine and 
nitrogen containing gas, and a fluorine and sulfur containing gas. 

9. (currently amended) A method for forming a gate electrode to reduce or prevent necking at 
an upper portion of the gate electrode, comprising the steps of: 

providing a substrate; 

forming a gate oxide layer on the substrate; 

providing a silicon layer comprise s pre-djope d-pnlyfiilicon havin i3..a.dQpaflt 
giadienJ:.of.bigt:Ldjapant concentratLQiLia.aJLQpJa y f ir po rti on to a low.-djapgntjioac£nt r ?^ti o n in a 

providing a hard mask layer on said silicon layer; 
patterning and etching said hard mask layer; 

subjecting said silicon layer to a.first etch step using a fluorine based etching 
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chemistry to etch through a first thickness portion of said silicon layer without exposing the gate 
oxide layer, said fluorine based etching chemistry comprising a fluorine containing etchantgas 
selected from the group consisting of a fluorocarbon. a fluorine end nitrogen containing gas, 
and a fluorine and sulfur containing gas; and 

then subjecting said silicon layer to a second etch step to etch through a remaining 
thickness portion of said silicon layer to expose said gate oxide layer using an etchant gas 
devoid of fluorine. 

10. (cancelled) 

11. (previously presented) The method of claim 9 wherein said etchant gas devoid of fluorine 
comprises chlorine, oxygen, and bromine. 

12. (previously presented) The method of claim 9 wherein said silicon layer comprises pre- 
doped polysilicon. 

13. (previously presented) The method of claim 9 wherein said silicon layer comprises 
amorphous silicon. 

14. (previously presented) The method of claim 9 wherein said first etch step comprises a 
chamber pressure of from about 5 mTorr to about 80 mTorr; a source radio frequency power of 
from about 100 watts to about 1500 watts at a source radio frequency of 13,56 MHz; and a bias 
power of from about 100 watts to about 1500 watts. 
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15. (currently amended) A method for forming a gate electrode to reduce or prevent necking at 
an upper portion of the gate electrode, comprising the steps of: 

providing a substrate comprising an uppermost gate oxide layer; 



providing a hard masl< layer on said silicon layer; 
providing a bottom anti-reflective coating layer on said hard masl^ layer; 
providing a photoresist layer on said bottom anti-reflective coating layer; 
patterning and etching said hard mask layer; 

stripping said bottom anti-reflective coating layer and said photoresist layer from 



said hard mask layer; and 

etching said silicon layer according to said hard mask layer in a first etch step 
without exposing said gate oxide layer using a fluorine based etching chemistry primarily 
consisting of a fluorine-containing etchant gas; 

then etching said silicon layer in a second etch step to expose said gate oxide 
layer using a chlorine and bromine based etching chemistry to form a gate electrode. 

16. (previously presented) The method of claim 15 wherein said fluorine-containing etchant 
gas comprises a gas selected from the group consisting of a fluorocarbon gas, a fluorine and 
nitrogen containing gas, and a fluorine and sulfur containing gas. 
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providing a silicon layer on said substrate^^d-SiliilQaiai 
pr;jlycsjj[ip nn h;^vlng a dQpant4;cadi&nljatJ3iafajJfli2ant concentratLciti-liLa-tg 
Hn pAn^ r.r>nnfi ntr;ftinn in a botto m Jayer portion of said DQiygilicQoJayej..; 




6 



01-09-' 06 09:56 FHOM-TUNG S ASSOCIATES 12485404035 



T-300 P07/10 U-235 



U.S.S.N. 10,804,449 

17. (cancelled) 

18. (cancelled) 

19. (previously presented) Th© method of claim 15 wherein said silicon layer comprises pre- 
doped polysilicon. 

20. (previously presented) The method of claim 15 wherein said silicon layer comprises 
amorphous silicon. 

21-23 (cancelled) 

24. (previously presented) The method of claim 1 wherein said silicon layer comprises pre- 
doped polysilicon having a dopant gradient of high dopant concentration in a top layer portion to 
a low dopant concentration in a bottom layer portion of said polysilicon layer. 

25. (previously presented) The method of claim 1 wherein said etchant gas devoid of fluorine 
comprises chlorine and bromine. 

26. (previously presented) The method of claim 1 wherein said fluorine based etching chemistry 
consists primarily of a fluorine-containing etchant gas. 

27. (previously presented) The method of claim 9 wherein said fluorine based etching chemistry 
consists primarily of a fluorine-containing etchant gas. 
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